The liver-selective NO donor, V-PYRRO/NO, protects against liver steatosis and improves postprandial glucose tolerance in mice fed high fat diet.
There is an unmet medical need for novel NAFLD treatments. Here we have examined the effects of liver-selective NO donor (V-PYRRO/NO) as compared with metformin on hepatic steatosis and glucose tolerance in mice fed high fat diet. Effects of V-PYRRO/NO (5 mgkg(-1)) or metformin (616 mgkg(-1)) were examined in C57BL/6J mice fed high fat diet (HF, 60 kcal% fat). Quantitative determination of steatosis, liver fatty acid composition and western blot analysis of selected proteins involved in mitochondrial biogenesis, fatty acid de novo synthesis and oxidation, triacylglycerols and cholesterol transport from the liver were performed. Liver NOx and nitrate concentration and blood biochemistry were also analyzed. V-PYRRO/NO and metformin reduced liver steatosis with simultaneous reduction of total liver triacylglycerols, diacylglycerols and ceramides fraction and reversed HF-induced decrease in UFA/SFA ratio. V-PYRRO/NO substantially improved postprandial glucose tolerance, while the effect of metformin was modest and more pronounced on HOMA IR index. The anti-steatotic mechanism of V-PYRRO/NO was dependent on NO release, differed from that of metformin and involved improved glucose tolerance and inhibition of de novo fatty acid synthesis by Akt activation and ACC phosphorylation. In turn, major mechanism of metformin action involved increased expression of proteins implicated in mitochondrial biogenesis and metabolism (PGC-1α, PPARα, COX IV, cytochrome c, HADHSC). V-PYRRO/NO acts as a liver-specific NO donor prodrug affording pronounced anti-steatotic effects and may represent an efficient, mechanistically novel approach to prevent liver steatosis and insulin resistance.